Structure and promoter activity of an islet-specific glucose-6-phosphatase catalytic subunit-related gene.
In liver and kidney, the terminal step in the gluconeogenic pathway is catalyzed by glucose-6-phosphatase (G-6-Pase). This enzyme is actually a multicomponent system, the catalytic subunit of which was recently cloned. Numerous reports have also described the presence of G-6-Pase activity in islets, although the role of G-6-Pase in this tissue is unclear. Arden and associates have described the cloning of a novel cDNA that encodes an islet-specific G-6-Pase catalytic subunit-related protein (IGRP) (Arden SD, Zahn T, Steegers S, Webb S, Bergman B, O'Brien RM, Hutton JC: Molecular cloning of a pancreatic islet-specific glucose-6-phosphatase catalytic subunit related protein (IGRP). Diabetes 48:531-542, 1999). We screened a mouse BAC library with this cDNA to isolate the IGRP gene, which spans approximately 8 kbp of genomic DNA. The exon/intron structure of the IGRP gene has been mapped and, as with the gene encoding the liver/kidney G-6-Pase catalytic subunit, it is composed of five exons. The sizes of these exons are 254 (I), 110 (II), 112 (III), 116 (IV), and 1284 (V) bp, similar to those of the G-6-Pase catalytic subunit gene. Two interspecific backcross DNA mapping panels were used to unambiguously localize the IGRP gene (map symbol G6pc-rs) to the proximal portion of mouse chromosome 2. The IGRP gene transcription start site was mapped by primer extension analysis, and the activity of the IGRP gene promoter was analyzed in both the islet-derived HIT cell line and the liver-derived HepG2 cell line. The IGRP and G-6-Pase catalytic subunit gene promoters show a reciprocal pattern of activity, with the IGRP promoter being approximately 150-fold more active than the G-6-Pase promoter in HIT cells.